Identification of VPA0451 as the specific chaperone for the Vibrio parahaemolyticus chromosome 1 type III-secreted effector VPA0450.
Vibrio parahaemolyticus is an important cause of gastroenteritis resulting from the consumption of raw or undercooked shellfish. The V. parahaemolyticus genome revealed the presence of two type III secretion systems (T3SS); one on each of the two chromosomes. To date, four effectors have been identified as secreted by the chromosome 1 T3SS (T3SS1). For some effectors, efficient secretion requires a cytosolic chaperone that is often encoded in close proximity to its cognate effector. In this study, we identified VPA0451 as the specific chaperone for the T3SS1 effector, VPA0450. VPA0451 is structurally similar to known T3SS chaperones. It is required for efficient VPA0450 secretion while not affecting the secretion of other T3SS1 effectors, suggesting it is a class 1A single cargo chaperone. VPA0450 translocation into the host cell membrane requires VPA0451. VPA0451 binds directly to VPA0450, and amino acids 25-100 contribute to this activity. Taken together, we conclude that VPA0451 is the cognate chaperone for the effector VPA0450 and is the second T3SS1 chaperone identified to date.